Context. Accretion outbursts are key elements in star formation. ASASSN-13db is a M5-type star with a protoplanetary disk, the lowest-mass star known to experience accretion outbursts. Since its discovery in 2013, it has experienced two outbursts, the second of which started in November 2014 and lasted until February 2017. Aims. We explore the photometric and spectroscopic behavior of ASASSN-13db during the 2014-2017 outburst. Methods. We use high-and low-resolution spectroscopy and time-resolved photometry from the ASAS-SN survey, the LCOGT and the Beacon Observatory to study the lightcurve of ASASSN-13db and the dynamical and physical properties of the accretion flow. Results. The 2014-2017 outburst lasted for nearly 800 days. A 4.15d period in the light curve likely corresponds to rotational modulation of a star with hot spot(s). The spectra show multiple emission lines with variable inverse P-Cygni profiles and a highly variable blue-shifted absorption below the continuum. Line ratios from metallic emission lines (Fe I/Fe II, Ti I/Ti II) suggest temperatures of ∼5800-6000 K in the accretion flow.
Introduction
Variability is one of the defining characteristics of young T Tauri stars (TTS; Joy 1945) . Together with rotational modulation due to stellar spots and extinction by circumstellar material, changes in the accretion rate are one of the reasons for their variability (Herbst et al. 1994) . Although most TTS appear to undergo only Hubble, Carnegie-Princeton Fellow mild accretion variations on timescales of days to years (e.g., Sicilia-Aguilar et al. 2010; Costigan et al. 2014 ), the accretion rates of some TTS can change by several orders of magnitude on timescales of weeks to decades. Such eruptive variables are classified as FUors and EXors, named after their respective prototypes FU Orionis (Herbig 1977 (Herbig , 1989 Hartmann & Kenyon 1996) and EX Lupi (Herbig et al. 2001; Herbig 2008) . Accretion outbursts play an important role in the formation of stars, and may be the key to solving the protostellar luminosity problem (Kenyon & Hartmann 1995; Dunham & Vorobyov 2012) and the formation of cometary material in the Solar System (Ábrahám et al. 2009 ). The distinction between the two classes lies in the magnitude of the outburst, the increase of accretion, the shape of the light curve, and the spectral features observed during outburst. The characteristics of individual objects do not always fully coincide with one of the classes (Herczeg et al. 2016) , and some authors have suggested that the two classes (or at least, a subset of them) are part of a continuous spectrum of outbursting stars (Contreras Peña et al. 2014 .
The low-mass star SDSS J05101100-0328262, also known as SDSSJ0510 and ASASSN-13db (Holoien et al. 2014) , is a variable star that was identified by the All Sky Automated Survey for SuperNovae (ASAS-SN 1 ) after a four-magnitude brightness increase in September 2013 Holoien et al. 2014) . Spectroscopic observations during the 2013 outburst revealed a rich emission line spectrum, leading to its classification as an EXor variable (Holoien et al. 2014) . The spectrum contained hundreds of metallic emission lines, so that the object was dubbed "the EX Lupi twin", entering the category as one of the most impressive EXor variables considering its photometric variability and spectral features (Holoien et al. 2014) . Being a very red star with substantial IR emission consistent with a protoplanetary disk (Holoien et al. 2014) , it is likely a member of the young star-forming regions within the L1615/L1616 Orion cometary clouds. The regions are part of the open cluster NGC 1981 to the north of the Orion Nebula Cluster (ONC). ASASSN-13db would have an approximate age of 1-3 Myr based on other stars in the same region (Gandolfi et al. 2008 ). Further observations during quiescence in January 2014 confirmed that ASASSN-13db is a young, accreting TTS M5-type star, which also makes it the lowest-mass EXor identified to date (Holoien et al. 2014) . After a brief period of quiescence during 2014, ASASSN-13db went into outburst again in November 2014 (ASAS SN CV Patrol 2 ; Davis et al. 2015) . In this paper we present the photometric and spectroscopic followup of ASASSN-13db during the 2014-2017 outburst. In Section 2 we describe the observations and the data reduction. In Sections 3 and 4 we analyze the light curve and the spectral emission and absorption features observed during the outburst. In Section 5 we discuss the nature of the outburst. Finally, in Section 6 we summarize our results.
Observations and data reduction
2.1. Photometry ASASSN-13db was tracked during the outburst and return to quiescence by the All Sky Automated Survey for SuperNovae (ASAS-SN; , the Las Cumbres Observatory Global Telescope Network (LCOGT; Brown et al. 2013) , the Beacon Observatory telescope in Kent, and some amateur astronomers.
The most complete photometric followup of the object since its discovery in 2013 is the V band light curve provided by ASAS-SN. The ASAS-SN data were reduced using the standard ASAS-SN pipeline (Shappee et al. in prep.) . We performed aperture photometry at the location of ASASSN-13db using the IRAF 3 apphot package and calibrated the results us- Notes. Only the data at the beginning of the outburst are shown here. Upper limits correspond to 5σ. The complete photometry data is available online via the Centre de Données astronomiques de Strasbourg, CDS.
ing the AAVSO Photometric All Sky Survey (Henden & Munari 2014) . Photometry and 5 σ upper limits are reported in Table 1 . The star is too dim for ASAS-SN during quiescence. Two welldefined outbursts are seen in the data (see Figure 1) . The first one, ending in January 2014, corresponds to a typical EXor outburst (Holoien et al. 2014) . The object increased in brightness by at least three magnitudes and returned to quiescence within a few months. The second outburst started in November 2014 (approximately, on Julian Date [JD] 2456560) with a rapid increase in brightness of over four magnitudes with respect to the minimum in 2013/4, and ended in February 2017. Except for two ∼3-month gaps due to object visibility, we have continuous coverage. From now on, we refer to the three parts of the outburst, separated by observation gaps, as "A", "B", and "C" (see Figure 1 ). The 2014-2017 outburst spans ∼770 days, or about 2 years and 1.5 months. It is very unlikely that the star returned to quiescence during the times when no observations are available, taking into account the timescale of the 2013 outburst and the length of the final dimming. We thus consider that the star has been in continuous outburst from November 2014 until February 2017.
The multi-band photometric data from LCOGT were taken during the outburst (March 24-29, 2015) and postoutburst/quiescence phases (February 2, 2017 -March 17, 2017 , using the u , g , r and i Sloan filters. During the outburst, we obtained 100s of exposure per band. During the post-outburst phase, we obtained a short (60s) and a long (300s) exposure for g , and long (300s) exposures for r and i . The object was too faint to be detected in u band during the post-outburst phase. Figure 2 captures the impressive change in brightness and color between the outburst and quiescence phases, as seen by LCOGT. The data were reduced (debiased, flat fielded, and aligned) using the standard LCOGT pipeline. We then performed aperture photometry using IRAF daofind and apphot packages. Finally, we extracted the relative instrumental magnitudes by calibrating all the observations against a LCOGT reference image (the best-quality data) and Sloan Digital Sky Survey (Gunn et al. 2006; Doi et al. 2010) ; data available via SkyServer 4 . A total of LCOGT lightcurve in u , g , r , and i filters. Given the long time span between the two datasets, the outburst and post-outburst phases have been separated. The magnitudes are calibrated using SDSS data. We highlight the change in color of the object in the post-outburst phase.
the table or plots. Table 2 contains the final magnitudes from the LCOGT, and the resulting light curve is displayed in Figure 3 .
The object was also tracked at the Beacon Observatory, associated with the University of Kent. The observatory is equipped with a 17" Astrograph and 4kx4k CCD with 0.956 arcsec/pixel. The filters are standard Johnson V, R c , and I c . The observations were taken on a fair-weather basis between November 2016 and January 2017. Exposure times range from 2 to 48 minutes, depending on the brightness of the star and the weather conditions. The data were corrected for bias and flat fielding, and an astrometric solution was obtained. Aperture photometry was calibrated relative to the data from JD=2457717.59 (estimated to be the best night in terms of weather and seeing), following an iterative procedure (Sicilia-Aguilar et al. 2008) . Each filter was calibrated independently, and the final errors include photometry and relative calibration errors. The relative calibrations are found to be very stable and do not show any strong magnitudeor color dependency. No absolute calibration was possible in this case due to the lack of reference data.
Further data were provided by amateur astronomers R. Pickard and G. Piehler from the citizen science project HOYS-CAPS 5 at the University of Kent. These data come from various sources, including their own telescopes and further LCOGT data. The data from Pickard were taken with the LCOGT 0.4, 1.0, and 2.0m telescopes. Thus, although most of the data were obtained for the VR c I c and VRI Bessell filters, there are some r and i data that are comparable to the rest of our LCOGT data, and thus calibrated in the same way. The data from Piehler were taken with a 510/2030mm Newtonic telescope with comacorrector and a STL 11000M CCD camera. Data reduction was done with MAXIM DL 6.06. The filters used were a green TG filter and a clear filter CV. Although they are not identical to the Johnsons V filter, they are similar enough and can be used to display the overall evolution of the object during its return to quiescence. All the amateur data were calibrated against the best night observations from Beacon Observatory (or against LCOGT data, for the r and i observations from Pickard), and the results are fully consistent with them. Table 3 provides the results, which are displayed in Figure 4 .
Spectroscopy
A total of nine spectra were taken during the outburst. Six of them were taken with CHIRON (Tokovinin et al. 2013 ), a highly stable cross-dispersed echelle spectroscope deployed at the SMARTS 1.5m telescope 6 . The remaining three were taken using the Fiber-fed Extended-Range Optical Spectrograph (FEROS; Kaufer et al. 1999 ), located at the European Southern Observatory/Max-Planck Gesellschaft (ESO/MPG) telescope in La Silla, Chile. Our CHIRON data have a resolution of R = 25,000 and a wavelength coverage from 4200 to 8800 Å. FEROS has a resolution of R = 48,000 and wavelength coverage ∼3700-9215 Å (Kaufer et al. 2000) . The coverage is not continuous, with FEROS having a gap at 8860-8880 Å, while the CHI-RON data is distributed over 61 orders with gaps between most of them. The observations were performed during NovemberDecember 2014 (see Table 4 ).
The reduction of the 1800 s-exposure FEROS spectra was performed using the FEROS pipeline, which involves debiasing, flat fielding, extraction, and wavelength calibration. The CHIRON data were obtained in fiber mode and reduced with the CHIRON pipeline (e.g., Buysschaert et al. 2017 ). Due to the source being relatively faint for a 1.5m telescope, the CHIRON data are noisier than the FEROS spectra. The emission lines observed in the high-resolution data, identified using both CHI-RON and FEROS datasets, are given in Section 4.
The lines were classified using line lists observed in other young stars (Sicilia-Aguilar et al. 2012; Appenzeller et al. 1986; Hamann & Persson 1992) and the National Insitute of Standards and Technology (NIST) database 7 for atomic spectra (Ralchenko et al. 2010) . We excluded the parts of the spectrum affected by strong telluric emission and absorption features (Curcio et al. 1964) , which affects about 60 lines. A total of 31 lines were not found within the NIST database, and thus appear as 'INDEF'. Notes. The data have been calibrated against the Sloan filters and do not include the flux calibration errors (5% for g , 3% for r , and 4% for i ; see text). The u data has only an approximate calibration with expected 60% systematic errors and are thus labeled as u (see text). In addition to the initial JD for each set of observations, we list the individual JD to account for the small observing-time differences between the various filters. Amateur data taken with the Sloan filters are marked as a .
Among these, 5 have also been observed in EX Lupi and likely correspond to strong transitions whose species have not yet been identified. The atomic constants of the lines (lower energy level E i , upper energy level E k and transition probability A ki ) were extracted from the NIST database. The complete line list is shown in Table 5 . In total, we identify over 200 lines, about half of which are classified as "strong". Although this number is lower than the number of lines cited by Holoien et al. (2014) , this is due to the worse S/N of the high-resolution spectra. We estimate that a further ∼200 lines are present but hard to identify due to blends, S/N, and/or atmospheric contamination.
Towards the end of the outburst ( January 26, 2017), when the object had an approximate magnitude of V=16.5 mag, a 3×600s further spectrum was obtained with the 2.4m Hiltner Telescope and the low-resolution spectrograph Ohio State MultiObject Spectrograph (OSMOS; R∼1600; Martini et al. 2011) , covering an approximate wavelength range between 3900 and 6800 Å. The wavelength solution has shifts up to ∼2.7 Å which results in some uncertainties in the line identification. Although the object had nearly the same V magnitude as at the end of the 2013 outburst, the Hiltner spectrum is still dominated by continuum and narrow emission lines, similar to the spectrum obtained during the 2013 outburst (Holoien et al. 2014) or during the small outbursts of EX Lupi (Herbig et al. 2001; Sicilia-Aguilar et al. 2015) . The results from the low-resolution spectroscopy are discussed in Section 3.5. 
Basic properties during outburst and quiescence

Basic properties of ASASSN-13db
The basic properties of ASASSN-13db were revealed by Holoien et al. (2014) , using photometry and spectra taken during the quiescence phase after the 2013 outburst. The star has a spectral type M5, which for its age and luminosity corresponds to a mass ∼0.15 M and a radius ∼1.1 R . We adopt these values throughout the paper, although our data suggest a slightly lower The distance to ASASSN-13db is likely similar to the distance to the Orion complex, usually estimated to be 400-450 pc (Jeffries 2007; Reid et al. 2009 ), but more recently suggested to be ∼390 pc (Kounkel et al. 2017) . The distance of ASASSN13db can be refined based on two arguments. First, the young star RX J0510.3-0330, at ∼2 from ASASSN-13db, has a distance of 370±34 pc estimated from GAIA (Gaia Collaboration et al. 2016,?) . Second, the dark cloud Lynds 1616 is located near ASASSN-13db. We estimate the distance of Lynds 1616 using the 3D extinction map from Green et al. (2015) . With 5-band grizy Pan-STARRS 1 Flewelling et al. 2016 ) photometry and 3-band 2MASS JHK s photometry (Cutri et al. 2003) of stars embedded in the dust, Green et al. (2015) trace the extinction on 7 scales out to a distance of several kpc, by simutaneously inferring stellar distance, stellar type, and the reddening along the line of sight. Figure 5 shows the median cumulative reddening in each distance modulus (DM) bin within 0.1
• of the densest region of Lynds 1616. There is a rapid increase in the extinction at DM∼7.5-8, suggesting a distance of 360±40 pc. Assuming that both RX J0510.3-0330 and Lynds 1616 belong to the same molecular cloud complex as ASASSN-13db, the distance of ASASSN-13db is likely ∼380 pc.
Characteristics of the outburst spectrum
The spectra of classical T Tauri stars (CTTS) are characterized by numerous emission lines (Appenzeller et al. 1986; Hamann & Persson 1992) , with EXor variables being especially line-rich (Herbig et al. 2001) . The high number of metallic lines observed during the ASASSN-13db outbursts is remarkable and uncommon for CTTS, but similar to what has been observed in EX Lupi (Kóspál et al. 2008; Sicilia-Aguilar et al. 2012; Holoien et al. 2014) . The strongest line is Hα, with wings extending to ±300 km/s, followed by other lines typical of accretion processes such as the Ca II IR triplet. Neutral and ionized Fe lines make up most of the emission spectrum. Most of the lines have low excitation potentials and correspond to features usually observed in absorption in the photospheres of late-type stars. Their upper level energies, E k , are in the range 2.4-6.7 eV, as observed in EX Lupi (Sicilia-Aguilar et al. 2012 ) and V1118 Ori (Giannini et al. 2017 ) during outburst. Other neutral and ionized lines observed include Mg I/II, Ca I, Cr I, Co I, Ni I, Si II, V I, and Ti I/II.
Many lines have a strong, redshifted, absorption component with a width ∼100-200 km/s, together with a blue-shifted emission component ∼50-150 km/s in width. Such profiles are classified as inverse P-Cygni or YY Ori-type profiles and are typical of systems viewed at high inclination angles (near edge-on), where the temperature in the accretion flow decreases at larger distances from the star, and infalling matter is seen along the lineof-sight, leading to higher-velocity material and potential obscurations of the star by the disk and the magnetosphere. The disk does not necessarily need to be edge-on with respect to the disk unless the accretion columns are polar, which may not be the case. For instance, in EX Lupi, the accretion spots in quiescence appear to hit the star at ∼50 degrees latitude (Sicilia-Aguilar et al. 2015) , so for ASASSN-13db the angle may be high, but the line-of-sight does not necessarily have to go through the disk or disk edge.
Ionized (Fe II, Ti II) lines correspond to relatively hot gas and are common in accreting, low-mass stars (e.g., Hamann & Persson 1992 ). Comparing to EX Lupi and other higher-mass EXors and accreting TTS, the most surprising characteristic of ASASSN-13db is the lack of strong He I lines, which are usually among the strongest emission lines observed in CTTS (Hamann & Persson 1992) . Like EX Lupi (Sicilia-Aguilar et al. 2012), ASASSN-13db shows no evidence for the forbidden lines common in CTTS (Hamann 1994) , which could indicate that there is no shock or that the density of the surrounding material is high (>10 5 cm −3 ) so that the shock is quenched (Nisini et al. 2005) . Examples of the typical velocity profiles are shown in Figure 6 , and Table 6 lists the strongest lines observed. Another interesting feature of ASASSN-13db is the absence of Hβ emission. Although the Hα line shows prominent emission and a mild redshifted absorption asymmetry, Hβ appears as a mildly redshifted absorption feature (see Figure 7 ). The lack of He I and Hβ emission could be a consequence of the high inclination (thus resulting in occultation of the hottest parts of the accretion shock, as observed in EX Lupi in outburst for high-energy lines; Sicilia-Aguilar et al. 2015) or to low temperatures in the accretion structures associated with ASASSN-13db, in contrast with solar-mass stars, as has also been suggested for brown dwarfs (Scholz et al. 2009; . These possibilities are discussed in Section 4.3.
Accretion rate estimates
The best way to measure the accretion rate during outburst is via the accretion luminosity. To estimate the total luminosity, we assume that the bulk emission resembles that of a star with an earlier spectral type. This is usually the case for FUor objects (Hartmann & Kenyon 1996) , and it was observed for ASASSN13db during the 2013 outburst (Holoien et al. 2014) , for EX Lupi (Juhász et al. 2012) , and many other EXors (Lorenzetti et al. 2012) . We then integrate the outburst spectral energy distribution (SED) observed by the LCOGT. Given that the 2014-2017 outburst is stronger than the 2013 one, we take the 2013 outburst temperature (4800K; Holoien et al. 2014 ) as a lower limit. Temperatures below ∼4800 K would result in either very unrealistic luminosities or extremely large radii. Similarly, temperatures in excess of ∼7000 K result in effective radii that are too small, which gives us our upper limit. As seen in Figure 8 , temperatures around 4800-5800 K produce the best fits. Since we assume that extinction is negligible (in agreement with Holoien et al. 2014 ) and a black-body SED, the luminosities may be underestimated. Line emission may also affect the observed magnitudes (Juhász et al. 2012) . The luminosities derived are around 0.5-0.6 L , with the best fit being 0.6 L . After the 2017 outburst, the estimated luminosity drops to 0.03 L , which is lower than the 0.06 L measured by Holoien et al. (2014) . In general, the luminosity appears lower than the average for a M5 star (Fang et al. 2017) , which may indicate a slightly later spectral type or variable extinction not accounted for at this stage since the dif- ference is minimal compared to the outburst luminosity. The luminosity obtained is very similar to the result derived from the ASAS-SN mean outburst magnitude (13.71±0.40 mag), assuming a distance of 380 pc and using the bolometric corrections for young stars from Kenyon & Hartmann (1995) . The accretion luminosity can be translated into an accretion rate following Gullbring et al. (1998) ,
where G is the gravitational constant,Ṁ is the accretion rate, and R in f all is the typical infall radius (taken to be 5 R star by Gullbring et al. 1998) 8 . From this, we can estimate an accretion rate Table 7 . Post-outburst line luminosities and accretion rates.
Hβ 5.3e-5 3.4e-3 1.0×10
−9
He I 5875Å 4.7e-6 4.3e-3 1.3×10
−9
in the rangeṀ=0.9-1.5 × 10 −7 M /yr, or aboutṀ=0.7-3.3 × 10 −7 M /yr if we account for the observed span in magnitudes (Figure 8 ) and the uncertainty in the stellar mass and radius. The same reasoning using the peak magnitude during the 2013 outburst (∼0.5 mag fainter) and an effective temperature of 4800 K suggests that the accretion rate in 2013 was about half of the value observed in the 2014-2017 outburst.
During the post-outburst phase, we use the integrated line fluxes to derive the accretion rate from the flux-calibrated OS-MOS spectrum. Following the transformations between line luminosity and accretion luminosity from Fang et al. (2009) , we use the Hα, Hβ, and the He I 5875Å line fluxes to derive the accretion luminosity, and then Equation 1 to derive the accretion rate. The results are mutually consistent (Table 7) , with an average ofṀ post−outburst =(1.2±0.2)×10
−9 M /yr. The uncertainty in this value could be of a factor of few, taking into account the assumptions for the infall radius and the spread in the accretion rate versus line flux relations (Fang et al. 2009 ). This accretion rate is on the high end for stars with similar stellar masses (Fang et al. 2009; Manara et al. 2017 ), but it may be enhanced with respect to the true quiescence value since the underlying stellar spectrum is still heavily veiled. In summary, ASASSN-13dbs experienced an increase in the accretion rate of over two orders of magnitude between quiescence and outburst, which is similar to or higher than the increase in accretion observed for EX Lupi in its 2008 outburst (Sicilia-Aguilar et al. 2012; Juhász et al. 2012 ).
Periodicities during the outburst phase
The temporal coverage of the ASAS-SN data allows us to search for periodicity in the light curve. For this, we run a generalized Lomb-Scargle periodogram (GLSP; Scargle 1982; Horne & Baliunas 1986; Zechmeister & Kuerster 2009) . Since the light curve is substantially different during the 2013 outburst, we restricted our study to the 2014-2017 data. We then explored the GLSP for the three parts of the outburst separated by observability gaps using the Python lomb_scargle routine. Figure 9 shows the periodograms taken during epochs B and C, when significant periodic signatures are detected. The first dataset (A) shows a quasi-periodic signal of about 12.6±0.6 d, with several other peaks. Dataset B reveals a strong periodic signal (false-alarm probability, FAP<10
−7 ) at 4.15±0.05 d, which also appears as a clear modulation in the phase-folded magnitude (see Figure 10) , with an amplitude of about 0.5 magnitudes and a large scatter. The same period, within errors, is also recovered in dataset C Notes. For each date, the periods are arranged in order of likelihood. The dates are defined as in Figure 1 , with "All" including all three epochs A, B, and C.
spond to accretion columns in our case) varies or when they are evolving. It could be thus interpreted as changes in the accretion structures during the beginning of the outburst, in epoch A, followed by a more stable accretion phase until the end of the outburst. Folding the data by the longer periods does not lead to any conclusive results or shows quasi-periodic modulations only in a small subset of data, and some FAP may be underestimated due to red noise. Siess et al. (2000) . In this mass and age range, 4.15 d is within typical rotation rates (Herbst et al. 2002; Lamm et al. 2005; Littlefair et al. 2010; Scholz 2013; Bouvier et al. 2014 ). The modulations observed in the LCOGT and Kent data during outburst are also consistent with the 4.15d period (see Figure 11 ), although none of the datasets contain enough points to allow for an independent estimate of the period. The fact that the shape and phase of the curve seems to change slightly with epoch may be due to slow changes in the spot distribution (possibly related to evolution of the accretion columns) throughout the outburst, although the uncertainties in the period over long time spans may also contribute.
The end of the outburst
When the object became observable in September 2016, it had decreased in brightness by about 0.5 mag, compared to epoch B of the outburst, and was slowly declining. In December 2016, ASAS-SN and Beacon Observatory data showed that the magnitude was rapidly decreasing. By February 2017 the object had reached the previous quiescence levels, terminating the outburst after nearly 800 days. The last results from the LCOGT (March 2017) indicate that the object is still experiencing a very slow magnitude decrease and changes in color (see Figure 3) , meaning that the steady state may not have been reached yet.
The color evolution of ASASSN-13db can be studied with the LCOGT and Kent data (see Figure 12) . The LCOGT data covers part of the high and low states in all g , r , i bands, while the Kent data sample most of the dimming with data taken between November 2016 and February 2017; in the last part of the outburst, however, we could only obtain V data (thus no colors are available) at Kent. Although the Kent filters are not crosscalibrated, the data provides valuable information about the dimming process and the relative color evolution. The colors reveal that a luminosity change by approximately four magnitudes occurs at nearly constant color, and thus cannot be attributed to extinction. The colorless magnitude change could be caused by an extended hot-spot region shrinking as the accretion rate decreases, followed by cooling down towards the M5 spectrum. Similar color changes, including a substantial colorless magnitude decrease, have been observed in other outbursting stars such as V1118 Ori (Audard et al. 2010) . At the last stage of the outburst, the object experiences a rapid color change, becoming redder faster than expected from extinction alone. If the outburst phase is dominated by hot continuum (>4800 K) and the quiescence state is dominated by the emission of a M5 star (T e f f =3075 K), the source should become significantly redder even in the absence of extinction, with a color change of about 1 mag in V-R c and about 2.5 mag in V-I c (using the colors for young Taurus stars from Kenyon & Hartmann 1995) , which are larger than observed. The typical Sloan colors for M5 stars also suggest that the object will likely evolve to redder magnitudes (g − r =1.43 mag, g − i =3.21 mag for a M5 star according to Fang et al. 2017) . As of March 2017, it appears that the star is still dimming and evolving in color, and we predict that it will likely be redder in quiescence.
The OSMOS spectrum taken near the end of the outburst ( Figure 13) shows no evidence of self-absorption or complex line structure except in the Hα line. Despite the low resolution (∼50 kms −1 /pix), the deep and broad absorption features observed in outburst would be still visible if they were present. Identification of weak or blended lines is highly uncertain due to the low resolution, so we list only the strongest lines (see Table 9 ). Hα is the only line that appears asymmetric, with a redshifted absorption that does not go below the continuum level. Hβ and He I 5875Å are now detected in emission, suggesting that higher temperature regions become visible as the accretion column becomes less optically thick. This was also observed in EX Lupi, where the higher-energy lines become visible during quiescence (Sicilia-Aguilar et al. 2015) . Although the object had faded back to V∼16.6 mag when the spectrum was taken, the photosphere of the M5 star was not visible yet, and the spectrum still resembled those from the 2013 outburst with strong, relatively narrow, emission lines.
Accretion structure from spectroscopy
Line velocity auto-and cross-correlations
The complexity of the emission lines requires a pixel-by-pixel analysis of the line structure, which can be done by exploring the velocity-space via auto-and cross-correlations (Alencar et al. 2001; Sicilia-Aguilar et al. 2015) . The emitted flux at each velocity is cross-correlated with the flux at any other velocity, for either the same line (auto-correlation), or for another line (cross-correlation). This requires having numerous spectra with high S/N, which reduces our sample to the very bright lines that are well-detected by both FEROS and CHIRON and that are not blended with other lines within ±300 km/s. By assigning each velocity bin to a gas parcel moving at a given rate, the connection between parts of the system is revealed by the auto-(and cross-) correlation matrix. This approach allows us to explore the lines in a non-parametric way, which is particularly useful for very complex lines such as Hα. The main limitation is that there can Fig. 11 . Top: Phase-folded light curve for the data from the Beacon Observatory, using the 4.15d period. Middle: Phase-folded light curve for the LCOGT data during outburst. Bottom: Phase-folded light curve for the LCOGT data during the post-outburst. All datasets are repeated to show two complete phases, and scaled to the average magnitudes. We note the phase shift between the datasets, which could be due to evolution of the spots. The color change in the post-outburst phase may show a brief occultation event in the g band.
be several independent gas parcels moving at the same velocity with respect to our line of sight (e.g., due to projection, or due to the presence of more than one accretion column).
We focused on Hα and Fe II 4923 Å as representative examples of the emission-only and strong inverse P-Cygni profiles. Lines from the same multiplet (e.g., Fe II 4923Å and 5018 Å) have nearly identical profiles and velocity structure (as observed in EX Lupi Sicilia-Aguilar et al. 2012) . To construct the correlation matrices, the FEROS spectra were first resampled to the CHIRON resolution. For each line, a local normalization was performed, measuring the continuum on both sides of the line in regions not affected by other features. We then obtained the auto-(cross-)correlation matrix by correlating each line pixel-bypixel with itself (a different line). We used customized Python routines based on the Spearman rank correlation to derive a correlation coefficient, r, and the false-alarm probability, p. Figure 14 shows the results of the correlations. The autocorrelation for the Hα line reveals a complex asymmetry with a strong correlation between the blue-and red-shifted sides. The correlation coefficient between the line wings and the center of the line decreases rapidly, suggesting that the zero-velocity gas components come from different or very extended locations. The cross-correlation matrix for Hα and Fe II 4923Å shows a correlation between the central and blue-shifted part of the line. There are no evident correlations for line velocities between 0 and100 km/s, but the red-shifted side of Hα is correlated with the blueshifted side of Fe II 4923Å. A mild anticorrelation between the red-shifted wings in Hα and the red-shifted Fe II absorption suggests that the absorption becomes deeper when the Hα line wings are stronger. This is in agreement with an increase of the material along the line-of-sight, supporting the classification as a nearly edge-on YY Ori system. Being more extended and associated with lower temperatures, Hα would increase at the same time as the self-absorption in the Fe II lines increases. There is no further evidence of relative correlations between the lines nor between the absorption and wind components other than the general correlation that all lines tend to get stronger (or weaker) in parallel. For the Kent data, since the different filters are not cross-calibrated, the colors are shifted around the median value and only the relative color variation is relevant. A reddening vector (Cardelli et al. 1989; Stoughton et al. 2002 ) is shown for comparison.
Fig. 13.
The post-outburst low-resolution OSMOS spectrum (blue), compared to the 2013 post-outburst data (black). Some of the strongest lines are labeled. We note that the stellar photospheric features were not visible as of January 2017.
Line velocity structure
To study the line structure, we need to estimate the radial velocity of ASASSN-13db. The complexity of the emission line profiles and the lack of any reliable photospheric absorption line in the high-resolution spectra do not allow for a direct determination, so we adopt as a reference the velocities of the L1615 and L1616 clouds in Orion (22.3±4.6 km/s; Gandolfi et al. 2008) , which are roughly similar to the average radial velocities in the ONC (∼25-30 km/s; Sicilia-Aguilar et al. 2005) . The lines show strong day-to-day variability in both intensity and structure.
Besides the inverse P-Cygni profile, the FEROS data from November 29, 2014 and December 4, 2014 reveal deep, blueshifted absorption features in several of the lines, including the Hα, Fe I, and Fe II lines (see Figures 7 and 6 and Table  5 ). The velocity of the blueshifted absorption changes by about ≥50 km/s between the two dates, being about ∼ −300 km/s on November 29, 2014 and between ∼ −250/−200 km/s on December 4, 2014. Although there are small differences in the velocity from line to line, the general behavior is consistent. Blueshifted absorption lines are usually ascribed to winds. In this case, the rapid velocity change of the line at roughly fixed strength is suggestive of rotational modulation in a non-axisymmetric wind. The FEROS spectrum from November 17, 2014 does not have blueshifted absorption features below the continuum, although it has a clear absorption feature that dominates the blue wing of the line (see Figure 7) . The CHIRON spectra taken on November 30, 2014 (between the two FEROS spectra) have a marginal wind absorption feature, but it is hard to establish because of the low S/N. There is no apparent correlation between the wind and the rotation phase, with the wind being observed at phase 0.51 and 0.73, but not at 0.65. This suggests a strong, variable wind in addition to the effects of rotation and geometry. More data would have been desirable to confirm the wind geometry.
We restrict the velocity and structure analysis to lines that are strong and unblended over at least a ±200 km/s region around the line, and that are well-identified (i.e., we cannot reasonably attribute the same line to more than one species). We also restrict our analysis to the metallic lines, excluding Hα, which has a very complex profile. We concentrate on the high S/N FEROS data. The color scheme shows the value of the Spearman rank correlation parameter r, and the black contours mark the high-significance areas with false-alarm probability 1e-3 and 1e-4, respectively.
To perform a quantitative analysis of the line profile, we first fit the emission with a multi-Gaussian profile (as had been done for EX Lupi; Sicilia-Aguilar et al. 2012, 2015, see also Appendix A). The emission lines of ASASSN-13db are more complex than those of EX Lupi (which consist of well-defined broad and narrow components), so the fits are used to quantify the line in terms of the intensities and velocities of the emission and absorption components, and the emission line width (see Figure 15 ). Although the three-Gaussian components are highly degenerate, the general line parameters derived are very robust, and we do not observe any differences (within their errors) when derived from different three-Gaussian fits. They include the normalized flux peak (F max ) and its velocity (V max ), the velocity (V min ) and depth (F min ) of the redshifted absorption, the maximum velocity of the absorption feature (V redsh ; calculated as the maximum redshifted velocity at which the absorption correspond to 10% of the maximum absorption), and the width at 10% of the peak in the emission component (W 10% ). Some lines are well-fitted with only two Gaussians. For the lines where the absorption component is not present, the line parameters related to absorption are not computed. The errors in the derived quantities depend on the S/N of the spectrum and the line width. Errors in the maximum and minimum flux are estimated based on the average S/N within the emission or absorption feature. Errors in the velocities are derived accordingly from the Gaussian fit, taking into account the peak and minimum flux errors. The uncertainties in W 10% and V redsh are derived considering the errors in the peak and minimum flux with respect to which they are measured.
We used these quantifiers of the line shapes to explore potential correlations between the atomic parameters (including the energies of the upper and lower levels, the transition probability, and the sum of the ionization and excitation potentials; Bertout et al. 1982 ) and the line emission and absorption properties. The strength of the correlation was determined using the Spearman rank test, which produces a correlation coefficient (r) and a false-alarm probability (p) for each pair of variables. Negative correlation coefficients mean that the quantities are anticorrelated. Among all non-trivial possibilities, five strong correlations (p≤0.005; see Figure 16 ) and six marginal correlations (p∼0.006-0.06) arise, listed in Table 10 . Considering the line parameters themselves, we find five further correlations. Three of them are trivial (e.g., all the velocities are correlated, indicating that lines tend to globally shift in velocity), while two marginal correlations suggest that stronger lines tend to be more redshifted, and that shallower absorption features tend to appear at larger redshifted velocities (see Appendix B). We find anticorrelations between the transition probability (A ki ) and the line velocities (for the peak velocity, V max , the velocity at maximum absorption, V min , and the zero redshifted velocity, V redsh ). The lines with higher transition probabilities appear more blue-shifted. Similar anticorrelations arise between the total excitation potential (the sum of the ionization potential, which is zero for neutral lines, and the energy of the upper level) and the line velocities (V max , V min , V redsh ). The lines with lower excitation potentials are more strongly redshifted. Surprisingly, this is opposite to the behavior found for other systems with YY-Ori-type line profiles, such as SCrA and CoD-35 o 10525, for which Bertout et al. (1982) and Petrov et al. (2014) found that lines formed at low temperatures are strongest at low infall velocity. In our case, the anticorrelation between the total excitation potential and the velocity of maximum absorption rather indicates that the highest infall velocities are reached for the lines formed at lower temperatures. Optical depth and geometrical considerations (such as more absorbing material in the more distant locations, which also would display lower infall velocities, or occultation of the hottest and densest parts of the flow due to the inclination) could play a role here. One solution to produce a density inversion would be to accumulate material away from the Fig. 15 . Some examples of the three-Gaussian fits and the quantities derived from them. We note that the Fe I 4375Å line can be fitted with only two Gaussians, and does not include absorption component parameters.
star (for instance, at the edge of the magnetosphere). Hot spots associated with magnetic reconnection, which have been suggested to explain high-energy variability in eruptive stars (Hamaguchi et al. 2012) , could also produce high density, high temperature, low velocity structures. In any case, more observations (including high-energy data, magnetic mapping, and highresolution, high S/N spectroscopy) would be required to explore this possibility.
Accretion column properties derived from the emission lines
For stars with a large number of emission lines, it is possible to determine the physical conditions (temperature and density) in the accretion columns by using line ratios of neutral and ionized lines (Beristain et al. 1998; Sicilia-Aguilar et al. 2012 . Although the S/N for most of the data is too low to perform a velocity-dependent analysis, the relative intensities can be explored for a number of lines. As with EX Lupi, we can constrain the approximate density in the accretion column based on the observed typical accretion rateṀ=2×10 −7 M /yr. This accretion rate would result from the mass within the volume of the accretion column multiplied by the approximate density. The volume that is accreted onto the star per second can be approximated by the typical velocity of the infalling material (v ∼ 40 km/s) multiplied by the cross-section of the column(s). Therefore, the accretion rate can be written aṡ
where n is the density, µ is the mean atomic weight, f is the fraction of the stellar surface covered by spots (in general, a small part of the stellar surface, 1-20% Lima et al. 2010) , and R * is the stellar radius (1.1R as estimated by Holoien et al. 2014) . These values imply a particle (mostly H) density in the range n∼2×10 13 -4×10 14 cm −3 . If we assume that, at the relevant temperatures in the accretion column, hydrogen and helium will be mostly neutral and all the metals will be singly ionized, then the electron density will be a factor of 1000 lower, n e ∼2×10 10 to 4×10 11 cm −3 .
An independent constraint on the electron density can be obtained from the saturation of the Ca II IR triplet lines (Hamann & Persson 1992) . For the Ca II IR lines to have similar strength, collisional decay (given by C ki ) must dominate over the radiative transition rate (A ki ), which requires n e C ki A ki /τ. This imposes a relation between the opacity and the electron density of τ n e 10 13 cm −3 for Ca II 8542/8662Å. Considering that usually τ >1-10 ( Grinin & Mitskevich 1988; Shine & Linsky 1974) 9 , we arrive to an approximate value for n e ∼ 10 12 cm −3 . These values are slightly higher than those derived from the accretion rate. In the case of EX Lupi, the mismatch between accretionbased estimates and the requirements for Ca II saturation was attributed to higher levels of ionization than expected due to UV radiation from the accretion shock. For ASASSN-13db, we expect less ionizing radiation due to the lower mass of the system, and both values agree within a factor of few. The accretion columns could also be significantly optically thicker for the case of a small object viewed nearly edge-on, so the differences are reasonable given the uncertainties.
Several lines can be used to constrain the temperature and density. If we assume local thermodynamical equilibrium, the relative populations of ions and neutrals is determined by the Saha equation (Saha 1921; Mihalas 1978 )
Here, N j+1 , N j , and n e represent the number of atoms in the j+1 and j ionization states and the electron number density, T is the temperature, m is the electron mass, χ I is the ionization potential, and U j+1 and U j are the partition functions for the j+1 and j states. The level populations follow a Boltzmann distribution, and can be transformed into line intensity ratios to compare with the observed data. Using the density threshold imposed by the Ca II emission, we used the Saha equation (together with the data available from NIST; Ralchenko et al. 2010) for several line pairs to further constrain the temperature and density. The lack of He I emission 10 also constrains the temperatures within the accretion flow. The He I line at 5875Å is commonly observed in accreting, low-mass stars (Hamann & Persson 1992; Sicilia-Aguilar et al. 2005) . Temperatures around 20000 K are required to thermally excite the He I line, which suggests that the accretion shock/flow in ASASSN-13db is cooler than in solartype objects.
Ti I/Ti II lines are another strong indicator of temperature. For a temperature of 6500 K, Ti I emission disappears unless the density is high (n e ∼ 1×10 14 cm −3 ). A temperature of 5000 K would require a density of around n e ∼ 3×10 11 cm −3 , while for 5800 K, the expected density for substantial Ti I emission would be n e ∼ 1×10 13 cm −3 . From the constraints derived from the accretion rate and the Ca II emission, we conclude that the temperature in the accretion structures is most likely below 6000 K.
The observed 1:2 Fe I 5269Å/Fe II 5169Å line ratio is also consistent with a temperature around 5800 K for a density in the range n e ∼5×10 11 -2×10 12 cm −3 . These low temperatures in the accretion flow are consistent with the M5 spectral type of the object (Holoien et al. 2014) , which for young stars lies close to the border between very-low-mass stars and brown dwarfs.
The lack of Hβ emission is in agreement with this picture; according to the accretion flow models by Muzerolle et al. (2001) , absorption in Hβ appears at large inclinations ( 75 degrees) for a flow temperature of about 6000 K and an accretion rate around 10 −8 M /yr (lower than we observe). Although the temperature is in agreement with our estimates, our accretion rate during the 2014-2017 outburst is substantially higher.
All these lines of evidence suggest that the dominant temperature in the flow is of the order of 5800-6000 K. Detailed line radiative transfer models, applied to this specific case of a verylow-mass object, should be explored in the future to address the line structure. Table 11 . Line velocity structure and atomic parameters (from NIST) for the high S/N lines. Line absorption parameters are fit only when the line has a redshifted absorption. 
Discussion: the variable nature of ASASSN-13db
The 2013 and 2014-2017 outbursts of ASASSN-13db are significantly different. While the first outburst is in full agreement with typical EXor outbursts (e.g., Herbig et al. 2001) , the second one is unusual in length and in magnitude. The length of the 2014-2017 outburst is shorter than typical FUors, although several FUor outbursts lasting only a few years have been observed (e.g., ZCMa, V1647 Ori, [CTF93]216-2; Fedele et al. 2007; Aspin 2011; Caratti o Garatti et al. 2011; Audard et al. 2014; Bonnefoy et al. 2016) . Objects with similar outburst lengths are often referred to as EXors, but this is typically accompanied by a question mark or considered as an intermediate case, especially if some FUor characteristics are present (e.g., Ábrahám et al. 2004; Fedele et al. 2007; Caratti o Garatti et al. 2011) . Although ASASSN-13db experienced a slow decay after September 2016 (similar to the smooth, exponential-like decays observed in FUors; Hartmann & Kenyon 1996) , the final abrupt dimming and return to quiescence over ∼2 months is more typical of EXor behavior. The overall shape of the light curve (Figure 1 ) strongly resembles, in length, duration, and general shape (including the quick magnitude drop after a slow fading), that of the light curve of the FUor variable V1647 Ori (Fedele et al. 2007) , the object that illuminated the (Contreras Peña et al. 2017) , although for ASASSN-13db there is no evidence for a reflection nebula (see Figure 2) , and the object appears less embedded than other MNors. The accretion rate observed in outburst (∼2×10 −7 M /yr) and the increase of accretion between quiescence and outburst of at least two orders of magnitude are more in agreement with large EXor outbursts, such as the 2008 EX Lupi outburst (Sicilia-Aguilar et al. 2012; Juhász et al. 2012) . If the second outburst corresponds to a FUor episode, it would be the first time that an object has been seen to undergo both types of behavior. ASASSN-13db would also be the lowest mass FUor object known to date, suggesting that accretion outbursts, like the rest of disk and accretion properties, occur in very-low-mass stars and perhaps substellar-mass objects.
Few-day periodic or quasi-periodic signatures, usually attributed to inner disk structures, are characteristic of FUor objects (e.g., Herbig et al. 2003; Siwak et al. 2013) . For the periodic 4.15d signature to arise in the inner disk, we would need a disk structure located at about 0.09 au or about 20 R , assuming Keplerian rotation. Assuming T e f f =3075 K for a M5 star, with a radius of about 1.1 R (Holoien et al. 2014) , the temperature in this region would be of the order of ∼730 K (strongly dependent on dust properties and inner disk structure), which is fully compatible with the presence of silicate dust grains. However, if the typical temperature in outburst is higher (>4800 K), the disk temperature at 0.09 au would be at least 1100-1300 K, close to the silicate sublimation temperature of ∼1500 K. ASASSN-13db may be near edge-on or at a high angle, so extinction by accretion channels or extended accretion structures in the disk cannot be excluded. Nevertheless, the relatively smooth, colorless sinusoidal light curve is rather suggestive of modulations induced by accretion-related hot/cold spot(s), rather than periodic eclipses.
The detection of the 4.15 d period in data taken during a period of over 500 days (epochs B and C) suggests that the mechanism responsible for the variability is very stable, or has only experienced small variations during this time. A stable accretion structure has been observed in V1467 Ori (Hamaguchi et al. 2012) and EX Lupi (Sicilia-Aguilar et al. 2015) . Very-low-mass objects are expected to have strong and mostly bipolar magnetic fields (Morin et al. 2010; Gregory et al. 2014) , which could produce these structures. The modulation becomes undetectable in January 2017, once the light curve is dominated by a rapid decrease in magnitude, but appears to be again consistent with the small-scale variability observed in March 2017 (see Figure 11 , bottom).
The variations in line depth and wind absorption suggest that both the accretion structures and the associated wind component are not uniformly distributed around the star. A nonaxisymmetric location could explain the rapid, day-to-day variations in the velocity of the wind and redshifted absorption component due to rotation. Although rotational modulations induced by non-axisymmetric accretion columns are common (e.g., Costigan et al. 2012; Kurosawa & Romanova 2013) , wind modulations are rare. If associated with the accretion column, the observations of ASASSN-13db could be consistent with the X-wind scenario (Shu et al. 1994) or a jet originating at the magnetic reconnection point proposed to explain the high-energy variability of V1647 Ori (Hamaguchi et al. 2012) . Further data is required to explore this possibility.
Despite the potentially high inclination of the disk (or, at least, a view of the accretion columns along the infall direction), several of the observations rule out the possibility that the observed behavior is caused by eclipses or occultations by disk material or UXor-type variability (e.g., Grinin et al. 1991; Natta et al. 1999) . UXor variability can produce apparently "high" states over long periods of time (Bouvier et al. 2013 ), but UXors present high extinction and trace a ">" shaped curve in the color-magnitude diagram, since the colors become bluer at minimum due to scattering. The observed changes in color, veiling, and emission lines, and the fact that the photospheric spectrum of the star is only seen in quiescence and corresponds to a M5 pre-main sequence star with age-appropriate luminosity and radius (see Section 3.3), are strongly suggestive of accretion eruptions. Moreover, the characteristics of the 2013 outburst and the low extinction of the source (Holoien et al. 2014 ) rule out UXor variability as an explanation of the light curve. Nevertheless, a couple of rapid dimmings or dips, usually lasting 1-2 days, are also observed, during which the luminosity drops by about 0.5 mag. The dip on JD 2457706 is also detected in i in the Kent data from 2457707. One potential small dip, ranging between 0.7 and 0.9 mag, may also be observable in the g band (but not in r nor i ) during the post-outburst phase (see Figure 10 ), although since the g magnitude is still decreasing and the color is changing at the time of the observations it is hard to establish whether it is a real occultation event. If the dips are due to extinction by circumstellar material, it is possible to make a rough estimate of the mass required for the events. Assuming that the disk feature that produces the events is located at the inner disk rim at the dust sublimation radius (∼0.077 au for an outburst temperature of ∼5800K), that it covers a significant part of the orbit, and that the typical increase in extinction is A V = 0.5 mag, (which corresponds to a column density of ∼1.0×10 21 cm −2 ; Bohlin et al. 1978) , a total mass of ∼10 −7 M ⊕ needed can be estimated by the product of the volume of the structure times the density (where the density would be roughly the column density divided by the depth of the structure). The orbital timescale at the dust sublimation radius is ∼20 d. Since the small eclipses or dips are not periodic, the material must be undergoing rapid variations from orbit to orbit.
Summary and conclusions
ASASSN-13db shares characteristics with several types of young variable star, experiencing frequent, strong outbursts with variable temporal scales. Our results are summarized below:
-Since its discovery in 2013, ASASSN-13db has experienced two distinct outbursts with very different timescales: while the 2013 outburst appears to be a typical EXor accretion episode, the length of the 2014-2017 outburst is extreme by the standard of EXors and intermediate between EXor and FUor episodes. ASASSN-13db adds to the growing evidence that not all eruptive accreting stars can be easily ascribed to one of the two types.
-The emission line spectrum during the 2014-2017 outburst is very similar to the outburst spectrum of EX Lupi in 2008 (Sicilia-Aguilar et al. 2012 , and shows day-to-day variability. The post-outburst spectrum is very similar to the 2013 outburst spectrum (Holoien et al. 2014) , and includes many lines that have also been observed in EX Lupi in both outburst and quiescence (Sicilia-Aguilar et al. 2015 ). -The prominent inverse P-Cygni profiles displayed by the emission lines suggest that the system is nearly edge-on. -The light curve of ASASSN-13db during outburst is modulated with a 4.15d period, probably due to stellar rotation. The presence of a rotational modulation during a time when the object is on a high accretion state suggests that the accretion column(s) are few in number and relatively stable. A similar situation was observed for EX Lupi (Sicilia-Aguilar et al. 2015) , although the number or structure of the accretion structures may have changed between epochs A and B in the case of ASASSN-13db. -A strong wind absorption component is observed in two of the FEROS spectra. The observed rapid velocity changes could indicate a non-axisymmetric wind, probably related to accretion variations and rotationally modulated. A wind that is strongly coupled to the accretion column would also be highly non-axisymmetric, as in the X-wind scenario (Shu et al. 1994) or wind/jet associated with magnetic reconnection (Hamaguchi et al. 2012 ). -The presence of a strong wind component that produces a blue-shifted absorption feature below the continuum also suggests that the spectral features observed during the 2014-2017 episode are intermediate between EXor and FUor outbursts. The extreme inclination of the system is likely to play a role in the observed profiles, especially regarding the redshifted absorption and may prevent the non-axisymmetric wind from being visible at all times. -Analyzing the relative intensities of the neutral and ionized lines, we find that the accretion flow is cooler than in EX Lupi or in typical CTTS models, with a typical temperature in the range of 5800-6000 K. Since ASASSN-13db is the EXor with the latest spectral type known to date, this would suggest a downscaling of temperatures and accretion flow densities with the stellar mass. -The high variability observed since its discovery, together with the particularly low mass of ASASSN-13db, make it an ideal case to further explore accretion outbursts in young stars.
Appendix A: Fitting and extracting the line velocity parameters
In this section, we describe three-Gaussian model fits performed on the strong emission lines in order to analyze and quantify their velocities. Only lines that were not contaminated by nearby features, atmospheric absorption, or bad pixels were modeled. This means that some of the lines are excluded on certain dates. The lines were first normalized using the feature-free continuum on both sides of the line, obtaining the normalized flux (F norm ) for each velocity. Any bad pixels were excluded from the fit, using an interactive Python routine. Finally, the lines were fit with a three-Gaussian model where the fitted normalized flux (F f it ) is written as a function of the line velocity, v,
Here, A n is the amplitude of the Gaussian, v n is the zero-point velocity, and σ n is the Gaussian width. Since most of the lines have an absorption component, we force the third Gaussian to be in absorption (A 3 < 0). Depending on the line profile and S/N, some of the lines are fit with only two Gaussian components. Although the fits do not have a physical interpretation and are strongly degenerate, they allow us to quantify the observed velocities and to explore the relations between velocities and atomic parameters (see Section 4.2). Appendix B: Other correlations between line velocity and atomic parameters Figure B .1 displays the marginal correlations observed between the line parameters and the upper and lower energy of the levels (E k and E i ) and the sum of the ionization and excitation potential. Figure B .2 shows the correlations between the line parameters themselves, some of which are trivial, such as the correlation between all the different line velocities, which indicate that the lines tend to be globally shifted.
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